Epithelial downgrowth is a serious though relatively uncommon complication of ocular surgery and trauma which frequently results in blindness from intractable glaucoma. In the older literature 17-26% of all enucleations after cataract surgery are reported to be due to this complication. '-7 Five of the postsurgical patients were taking anticoagulants for phlebitis and pulmonary embolism. No other medication was identified as affecting the development of epithelial downgrowth.
Visual acuity at the time of enucleation was less than 20/200 in all cases. The reason for enucleation of eyes was painful glaucoma in a blind eye in the majority of patients. The presenting chief complaints from patients with epithelial downgrowth are itemised in Table 3 , while the presenting signs are detailed in Table 4 .
PATHOLOGY
Epithelial downgrowth was most often found in the form of sheets of cells, less commonly in cysts or as scattered islands of cells. All enucleations were of eyes with epithelial downgrowth in the form of sheets alone or sheets and cysts. In 17 of the postsurgical specimens surface epithelium extended through the wound and into the anterior chamber. The most studies. Obstruction of the trabecular meshwork was noted in several cases (Fig. 4) . Table 5 lists the findings in corneal button and enucleation specimens.
TREATMENT
We recorded the course of 75% of the postsurgical patients for a three-year period. 62% of these patients were treated surgically, 11% were treated medically, and the remainder had no therapy. Surgical treatments included excision of downgrowth, iridectomy, cryotherapy, cautery, vitrectomy, penetrating keratoplasty, cyst aspiration, and photocoagulation. Medical treatments included radiation therapy, alcohol and potassium chloride swabbing, steroids, and antibiotics. Many of the patients were treated with more than one mode of therapy. 63% of the surgically treated eyes had excision of the downgrowth, and 50% of those eyes also had an iridectomy. Penetrating keratoplasty was performed in 29% of surgically treated eyes. In most cases medical therapy consisted of topical and systemic steroids and antibiotics. Of the post-surgical patients 52% eventually underwent enucleation. Only 19% of patients treated with surgical excision and iridectomy resulted in enucleation. 21% of patients treated with penetrating keratoplasty had enucleations. All patients treated medically and 95% of those with no therapy indicated in the chart had enucleations.
Discussion
Epithelial invasion of the anterior chamber has been reported most frequently after cataract surgery and ocular trauma, though its occurrence after penetrating keratoplasty,v'0 pterygium removal, aspiration of aqueous, and passage of a transcorneal (McCannel) suture" has been noted. This study confirms the results of earlier reports with 86% of our cases occurring after cataract extraction and 12% after penetrating keratoplasty.
The incidence of reported cases of epithelial downgrowth following surgical procedures over the 30-year study period at MEEI was calculated to be 0. 12%, decreasing to 0-076% over the latter decade. This trend confirms an earlier but smaller study by Christensen, who observed a decrease over a 20-year period at the University of Oregon.7 The decrease in the rate of occurrence may be due to improved surgical technique with the development of microsurgical instrumentation and improved suture material resulting in better wound closure.
A fistulous wound may predispose to epithelial downgrowth by facilitating egress of epithelial tissue. In corneal button and enucleation specimens we found that only 18% of the postsurgical patients had incarceration of iris or lens capsule in the wound. However, fistulous wounds were present in 26% of postsurgical patients and 56% of post-trauma patients. As might be expected, a higher incidence of uveal tissue was noted intracorneally after trauma than after surgery. Our results contrast with an earlier study by Allen and Duehr,'2 who found incarceration in 17 of 20 postsurgical patients. We saw several examples of invading epithelium in suture tracks consistent with those described by Dunnington and Regan.'3
The biochemical and physical substrate necessary for epithelial growth in the anterior chamber has been debated by previous investigators. Experi-mental studies have shown that aqueous alone cannot support the growth of epithelium.'4 While we found that cellular growth on the anterior iris was more luxuriant than on the posterior cornea, averaging three to five cell layers in thickness, in 19% of our postsurgical cases, there was no epithelial downgrowth on the iris.
Stromal vascularisation was seen in 89% of the corneal and enucleation specimens from postsurgical patients and in 94% of the trauma patients. Several eyes had areas of stromal vascularisation up to 6 mm from the wound, but the majority of blood vessels were situated along the tract of the wound. We suggest that stromal vascularisation appears to be an important source of nutrition for the downgrowing epithelium. The influence of the vascularity of the substrate on which epithelium grows has been previously noted by Cogan. '5 While wound fistula and stromal vascularisation are thought to promote epithelial downgrowth, experimental evidence suggests that the presence of endothelium inhibits epithelial growth in organ culture through direct intercellular interactions. 16 Fry'7 had observed an absence of marked degeneration of corneal endothelial cells in six cases of epithelial downgrowth, even in places where the endothelium was not covered by invading epithelium. Our study has shown attenuation or disruption of endothelium in most cases in which the epithelium has migrated to the posterior cornea, supporting the conclusions of Cameron et al. '6 We could not determine whether the endothelial disruption preceded or resulted from the epithelial downgrowth.
Dunnington'8 believed that the use of corneoscleral sutures in cataract extraction was responsible for a higher incidence of epithelial downgrowth. However, Allen and Duehr'2 reviewed 5246 cataract operations and found that multiple corneoscleral sutures did not increase the incidence of downgrowth. We found that efficient closure of the incision with improved surgical technique and instrumentation appears to decrease the incidence of epithelial downgrowth, while the number of sutures used did not appear to be an important factor.
We made note of the type of suture material used during surgery to determine whether this was a risk factor. Dunnington and Regan'9 noted rapid proliferation of epithelium along the track of silk suture but not along surgical gut. In another study Dunnington and Regan'3 stated that epithelial downgrowth was produced when silk sutures were used, but could not be produced with surgical gut. Our data show no difference in the incidence of downgrowth after the use of either suture type. This is somewhat surprising when one reasons that silk favours epithelial growth along its track because it does not swell and mechanically inhibit epithelium. It is also interesting to note that more recent suture materials such as nylon, Vicryl, and Dexon also had several cases of epithelial downgrowth postoperatively.
There appears to be no single mechanism responsible for the glaucoma seen in many of our patients. Obstruction of the trabecular meshwork by epithelium was noted (Fig. 4) 
